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techniques that will permit gene therapy in humans. The first clinical
trials of these techniques in human subjects are expected to begin in
1986.

There are many different types of human gene therapy, each with its
own set of scientific and ethical questions. The kind of gene therapy
now being pursued by researchers is far removed from the kinds of gene
therapy that many people, for a variety of reasons, have come to fear.
The first sanctioned attempts at gene therapy will involve the insertion
of a single gene into a limited subset of a patient's cells to palliate a
severe genetic disorder. The gene will not be able to spread beyond
those cells, and it will not be passed on to the patient's offspring. Gene
therapy of this type closely resembles other types of medical proce-
dures, such as transplants or drug treatment, and a consensus has
gradually emerged that it presents no new ethical problems.

Other kinds of human gene therapy can be envisioned, but formi-
dable technical difficulties make it hard to imagine when, if ever, they
may become feasible. For instance, researchers have succeeded in
changing the genetic constitution of mice so that new genes are passed
down from generation to generation. But it is not now possible to do
this with humans, and technical and ethical problems inherent in such
work are likely to keep it from being attempted for years.

Any endeavor to genetically engineer human beings to enhance
certain characteristics (versus repairing an inborn genetic defect)
would of course raise difficult questions of ethics and safety. For
instance, it is impossible to predict how the introduction of one or a few
"enhancing" genes into the body's cells would affect the health of either
an individual cell or an entire person.

Such complex human attributes as intelligence, character, and
physical appearance are undoubtedly controlled by many genes inter-
acting among themselves and with innumerable environmental influ-
ences. It is difficult to conceive of how genetic engineering could ever be
used to affect these complex human traits. But that does not mean that
the broad moral and social implications of human gene therapy should
not be the subjects of continuing reflection. As the experiments of
Rogers and Cline demonstrate, events in biomedical research have
often leapt ahead of their ethical and philosophical underpinnings.

Somatic Cell Gene Therapy

The kind of gene therapy now being studied by researchers involves
the insertion of one or a handful of genes into somatic cells in the body.
Somatic cells include all the body's cells except for sperm cells, egg